Prospects for prostate cancer imaging and therapy using high-affinity TRPM8 activators.
One of the best-studied temperature-gated channels is transient receptor potential melastatin 8 (TRPM8), which is activated by cold and cooling agents, such as menthol. Besides inducing a cooling sensation in sensory neurons, TRPM8 channel activation also plays a major role in physiopathology. Indeed, TRPMP8 expression increases in early stages of prostate cancer and its involvement in prostate cell apoptosis has recently been demonstrated. Thus, as TRPM8 is a tumor marker with significant potential use in diagnosis, as well as a target for cancer therapy, there is a need for new TRPM8-specific ligands. In this study, we investigated the action of "WS" compounds on TRPM8 channels. We compared the affinity of these molecules to that of menthol and icilin. This enabled us to identify new TRPM8 agonists. The menthol analog with the highest affinity, WS-12, had an EC(50) value about 2000 times lower than that of menthol and is, therefore, the highest-affinity TRPM8 ligand known to date. Finally, incorporating a fluorine atom in the WS-12 retained 75% of the activity of the parent compound. The high affinity of this new TRPM8 ligand and the possibility of incorporating a radiohalogen could thus be useful for diagnosis, monitoring and, perhaps, even therapy of prostate cancer.